Solid phase extraction of trace amount of mercury from natural waters on silver and gold nanoparticles.
Silver (Ag) and gold (Au) nanoparticles impregnated in nylon membrane filters have been proposed as a new solid phase for preconcentration of mercury from natural waters. Water samples were treated with KMnO4 to convert all mercury species to inorganic Hg(2+) and this was followed by the reduction of Hg(2+) with NaBH4 to elemental Hg(0). The determination of Hg was carried out by thermal evaporation of mercury from membrane filters using Zeeman mercury analyzer RA-915+ (Lumex, Russia). This process does not involve any additional sample treatment and sharply reduces risk of samples contamination. The limit of detection (LOD) was found to be 0.04 ng (absolute mass). Relative LOD was 0.4 ng L(-1) for 100 mL of water. The method was validated through the analysis of CRM NRCC Tort-2 (Lobster hepatopancreas) and the found value (0.30±0.07 μg g(-1)) was in good agreement with the certified value (0.27±0.06 μg g(-1)). High efficiency of Hg accumulation from aqueous phase to membrane filters can be attributed to a large surface area of nanoparticles.